The characteristics of the virion-associated RNA-dependent DNA polymerase (RDPase) of a baboon endogenous virus, M7, were studied extensively; the optimal conditions for the exogenous RDPase reaction were obtained with 0"4 mu-Mn 2+, Iio mM-NaC1, 24#g/ml poly(rA).oligo(dT)12_~8, at pH 7"6 in the presence of o.oI 70 Brij-58. Under these conditions, the incorporation of 3H-TMP proceeded up to 9o rain at a speed of o.I pmol TMP//zg virus protein/min. Poly(rC).oligo (dG)~_18 and poly(rCm).oligo (dGh2_as.served as the template-primers in the exogenous reaction with 3 mM-Mg 2+ and 0"4 mM-Mn 2+, respectively. Polyuridylic acid, bleomycin, rifampicin, spermidine and inorganic phosphate significantly inhibited the RDPase activity of BaEV. The RDPase of BaEV requires a higher concentration of NaC1, a lower pH and milder conditions of detergent treatment than those of other mammalian retroviruses.
A primate type C virus, baboon endogenous virus (BaEV), M7, was originally isolated from a specimen of baboon placenta (Papio cynocephalus) by co-cultivation with a human rhabdomyosarcoma cell line (Benveniste et al. I974) . BaEV propagates well on various human cells. The nucleotide sequences related to BaEV were detected in cultured human cells from patients with malignant turnouts . Antibody which can cross-react with BaEV was also found in women during pregnancy (Hirsch et al. I978) and in some patients with systemic lupus erythematosus (our unpublished results). Although no human type C viruses have been discovered yet, such viruses, if they exist, may be closely related to BaEV. Therefore, it is important to know the fundamental properties of BaEV in searching for hypothetical human type C viruses, and for the studies on BaEV as a model of human type C viruses.
We have previously reported on the procedures for concentration and purification of BaEV (Tamura & Takano, I978) . The present report describes the characterization of RNA-dependent DNA polymerase (RDPase; EC 2.7.7.7; Baltimore, I97O; Temin & Mizutani, 197o ) associated with the virion. We undertook a systematic search for the optimum conditions for RDPase reaction with purified BaEV. The exogenous reaction (ExR) of the RDPase was carried out in ioo,ul of 5 ° mM-tris-HC1 (pH 7"6), o'4 mi-MnCl2, IO mM-dithiothreitol (Sigma St Louis, Mo.), 5o #M-TTP (Sigma, St Louis, Mo.), o.oI (w/w) Brij-58 , z4 #g/ml polyadenylic acid:oligodeoxy-thymidylic acid~,~_18 [poly(rA). oligo(dT)12_ls; 7:t in A260 ratio] and 2. 5 #Ci of 3H-thymidine 5'-triphosphate (TTP; 5o Ci/mmol, NEN Co., Boston, Mass.). The final specific activity of 3H-TTP in the reaction mixture was o'5 Ci/mmol. The final concentration of NaCI in the reaction mixture was adjusted to 1 Io raM. Thirty #1 of the purified BaEV preparation (I mg protein/ml) were added to the reaction mixture and incubated at 37 °C for 6o rain. The incorporation of 3H-thymidine 5'-monophosphate (TMP) into the reaction products was determined as described before (Tamura & Takano, I978) .
One hundred /zl of the endogenous reaction (EnR) mixture consisted of 5o mM-tris-HCl (pH 7"7), I2 rnM-Mg acetate, xo mM-dithiothreitol, o.ot ~ (w/w) Brij-58, 4 mM-deoxyguano- sine 5-triphosphate (dGTP), deoxyadenosine 5'-triphosphate (dATP) and TTP, and 13/zCi of aH-deoxycytidine 5'-triphosphate (dCTP; 24 Ci/mmol, NEN Co., Boston, Mass.). The reaction was started by adding 5 to zo #1 of the purified suspension of BaEV. The concentration of NaC1 in the reaction mixture was finally adjusted to r IO mM. After incubation at 37 °C for I2 h, the reaction was stopped by adding 5o #1 of I N-perchloric acid. The incorporation of aH-deoxycytidine monophosphate (dCMP) into the acid-insoluble and alkali-resistant fraction was determined. Fifty #g of calf thymus DNA was added to the reaction mixture as a carrier before fractionation. We examined first the effects of various detergents added to the reaction mixture (data not shown). The highest RDPase activity was obtained by addition of o.ol % Brij-58 to the reaction mixture in the ExR. With o.ot to o-o2 % Triton X-too the RDPase gave slightly lower activity in both ExR and EnR than with o'o[ % Brij-58. However, when these detergents were replaced by Nonidet P-4o (NP4o), the aH-TMP-incorporation was only 5o % of that with o.oI % Brij-58 in ExR, even at the optimal concentration of the detergent. The requirement for such a low concentration of the detergent in the RDPase reaction with BaEV could be due to the high sensitivity of the envelope and RDPase of the virion to detergents. The optimal concentrations of NaCI as a source of monovalent cation in the ExR and EnR were IOO to I2O mM (Fig. I b) , a higher concentration than is needed for the activation of other mammalian retrovirus RDPases. There are some discrepancies among the properties of BaEV RDPase demonstrated here and those reported by Sarin et al. ([977) , who have purified this enzyme. These may be due to the differences in the structural assort- , and various synthetic co-polymers as template-primers. The concentration of each template and primer was adjusted to 2o #g/ml and 4 #g/ml, respectively. Five/zCi of tritiated deoxyribonucleotide triphosphates (5o Ci/mmol) complementary to each template were added to the reaction mixture (2oo/zl) supplemented with 35/ZM of non-labelled substrates. Other reaction conditions were as described in the Text. At various times, 2o Ed samples of the reaction mixture were withdrawn and mixed with 75/1,1 of o.I M-EDTA. Seventy five/zl of the mixed solution out of 95 #1 were applied on to DEAE-cellulose discs and the incorporated radioactivity was determined by the methods described in the text. The template-primers used were: (a) poly(rA), oligo(dT)12_ls; (b) poly(rC), oligo(dG)~_18; (c) poly(rCm), oligo(dG)12_i8; (d) poly(rG), oligo(dC)12_l~. 239 ments of enzyme molecules in the purified preparation and the detergent-disrupted virions. The reaction system of the BaEV RDPase we established here may be closer to the reaction conditions in vivo because we used the purified virions of BaEV as the enzyme complex. The optimal pH in both ExR and EnR was about 7.6 to 7"7 with 50 mM-tris-HCl buffer (Fig. I c) . The optimal concentrations of Mg 2+ were I2 mM in the EnR and 3 mM in the ExR, respectively (Fig. I d and e) . Under these optimal conditions, the incorporation ofaH-TMP in ExR was directly proportional to the amounts of the virus (Fig. I a) . Generally, RDPase of avian or mammalian viruses have been assayed at pH 7"8 to 8"5 in tris-HC1, which is higher than the optimal pH in the reaction of the BaEV RDPase. The requirements for template-primers and divalent cations in the ExR are diverse among various retroviral RDPases (Modak & Marcus, 1977) and are also different from those of the cellular DNA polymerase (Matsukage et al. I975) . In the ExR system with BaEV, the optimal concentrations of divalent cationswere o'4 mM-MnCI2 or 3 mM-M g acetate when poly(rA), oligo(dT)t2_ls was used as a template-primer (Fig. j e) . The other experiments were undertaken in the presence of the divalent cations at these concentrations. The highest RDPase activity was observed when 24/zg/ml poly(rA).oligo(dT)12_~a (5:1) and 0"4 mM-MnCI2 were added to the reaction mixture. Under these conditions, the incorporation of aH-TMP into the Short communications reaction products proceeded linearly at least for 9 ° min (Fig. 2a) . To distinguish the RDPase of BaEV from the DNA polymerases of the host cells and other retroviruses, we studied the template-primer specificity of the enzyme (Fig. 2) . In the cases of poly(rC), oligo (dG)12-1s (5:I) and poly(z'-o'-methylcytidylic acid).(oligodeoxyguanylic acid)12_18 [poly-(rCm) . oligo (dG)12-1s; 5:1], Mg 2+ and Mn 2+, respectively, were required as the divalent cations. However, the RDPase activities with these two co-polymers were as low as about 13 ~ of those with poly(rA).oligo(dT)12_ls. Little activity was detected when poly(rG). °ligo(dC)12-xs (5: 1) was employed in the RDPase reaction. Thus RDPase of BaEV showed similar requirements for template-primer and divalent cation to other RDPases of mammalian type C viruses (Modak & Marcus, i977) . The results indicate that BaEV RDPase is distinguished from those of avian retroviruses (Verma, T977) and cellular DNA polymerase '7' by the template-primer specificity (Matsukage et al. I975) .
We examined the effects of various agents on the ExR of BaEV. The agents tested, which included bleomycin (IO #g/ml), spermidine (2o raM), rifampicin (37/*M), polyuridylic acid [poly(rU); 5o/~g/ml] and PO4 a-(5o raM), all significantly inhibited the RDPase activity of BaEV to various extents (data not shown). These facts were consistent with the reports of Modak & Marcus (I977) , Miiller et al. (I972) and Verma (I977), except in the case of spermidine. When poly(rU) was added to the virus-detergent mixture during the preincubation, the RDPase activity was completely inhibited. Therefore, poly(rU) seems to have a strong affinity for the RDPase. In fact, RDPase has been successfully purified by affinity chromatography with poly(rU) (Duan, I976) .
In conclusion, some characteristics of the BaEV RDPase are different from those of avian type C viruses or mammalian type B viruses (Duesberg et al. I97I ; Bauer & Hofschneider, 2976; Marcus et al. I976 ) but similar to those of other mammalian type C viruses (Modak & Marcus, I977) . In particular, the properties of RDPase of a gibbon ape leukaemia virus (Sarin & Gallo, i976) , which is another primate type C virus, are closely related to those of BaEV. These findings lead us to speculate on the close evolutionary relatedness among mammalian type C viruses (Benveniste & Todaro, 1974) . This work was supported by grants from the Jane Coffin Child Memorial Fund, the Japanese Ministry of Education, Science and Culture, the Japanese Ministry of Health and Welfare, Mistukoshi-Koseijigyo-dan and the Seijinbyo Research Foundation.
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